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A Method oX Prfoclucin^ Synthoblc ncsin from V/aato Produoba 

The present invention relates to a new method of pro- 
ducing synthetic resin from waste products containing lignin 
or lignin derivatives and sugars, especially waste liquors 
from the sulphite industry. A particular o'bject of the inven- 
tion is to produce products v/hich arc utilizable as binders 
in chip)>oard, plywood, mineral v^ool slabs and the like. 

In general, the method in accordance with the invention 
consists in that a sugar-containing product, which possibly 
also contains lignin, is processed in a first step so that a 
substantial portion of the sugar present is converted to 
furfural derivatives, and that in a second step these furfura: 
derivatives are condensed with lignin or lignin derivatives, 
initially part of the product, or mixed therewith, to a 
synthetic resin- 

3?he invention primarily relates to using sulphite waste 
liquor as starting material, and in the following it is main- 
ly described in conjunction therewith. 

Sulphite waste liquor has been previously tried as glue 
for chipboard, e.g. in the so-called Pedersen process (Danish 
Patent No. 100 984-). According to this process, which gives 
weather-proof boards of very good quality, the chips are 
coated with sulphite liquor, whereafter hardening takes place 
in two steps,- first heat-pressing and then heating up in an 
autoclave for a relatively long time, (l - 2 hours). The pro- 
cess will thereby become complicated and time-consuming to 
carry out on an industrial scale. Large problems with corro-^, 



1128241 

-2- 

sion caxised by liberated siilplvur dioxide in the autoclavec 
have been roporied. 

In another method, sulphite liquor and sulphuric acid 
have been us.ed as glue, above all for oo-callcd waforboard. 
According to this method (Porest Products Journal 24 (l9Y4) 
2, 38) the chip material is first sprayed with a 15 to 20 % 
solution' of sulphuric acid. Sulphite .liquor powder is thon 
mixed with the acidified chip material. Hardening takes place 
in a hot press only, and industrially acceptable pressing 
times and temperatures are used. The method is said to have 
good economy and give good strength characteristics to the 
board maberial. In a further development of this process 
(Adhesives Age, February 1976, 33) the sulphite liquor is 
first acidified with sulphuric acid to a pH of 0.1 - 0.3, 
after which it is spray dried. The acidified sulphite liquor 
powder is then used as glue for chipboard. Good board proper- 
ties have been achieved here as well, under acceptable pro- 
duction conditions. IPhe low pH used in hardening the boards 
results in that the process must be severly questioned, 
however, with regard to corrosion in the press and in metal 
fastenings used in conjunction with the finished boards. Thert 
is similarly the danger of the boards having impaired life- 
time duration properties. 

The experiences of the work already done is thus that 
chipboards of very good quality can be produced with practi- 
cally only sulphite liquor as glue. Unrealistically time- 
consuming process con&tions and/or corrosion problems arc 
serious disadvantages which probably counteract the practical 
application of these processes. 
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Sulp}ii1;o waste liquor (rlry content generally 12-165^) 
consists to about 50j5 of ligno-sulphonate s and to about 30^ 
of sugars (as well as smaller amounts of extractive subatanc- 
es, organic acids, etc.). The ligno-sulphonates cannot oondcn 
with themselves to synthetic rosine of acceptable quality. On 
the other hand, they can condense with aldehydes to phenoplas 
tics-like products. See for- example the Swedish Patent Appli- 
cation 7506833-8, where a solution of formaldehyde in phenol 
is used to cross-bond the lignin. Sugars, above* all pentoses, 
are converted on he-ating to furfural derivatives, above all i 
a strongly acidic environment, i.e* aldehydes which can con- 
dense the lignin. V/ith the greatest probability, this is v/hat 
takes place in the previously described processes, where chip 
coated with sulphite liquor are heated either for a long time 
or under heavily acidic conditions. The sugar is dehydrated t 
furfural derivatives which then condense with the lignin. 
During heating, the sulphonic acid groups, which are not so 
heavily linked to the lignin, are split off, This gives sul- 
phur dioxide and corrosion problems as a result. 

In accordance with the present invention, it has been 
found that if the sugars of the sulphite liquor are converted 
to furfural derivatives bejbre the liquor is used as glue, the 
disadvantages of the previously known processes are removed. 
Acceptable chipboard can be produced during short press times 
and without corrosion problems. 

The con-version of the sulphite waste liquor sugars to 
furfural derivatives suitably takes place by the possibly 
somcv/hat evaporated liquor (l5-30^) is acidified to a pH of 
0.1-2.0 and heated, e.g. to 70-180^0 for 5-60 minutes, prefer 
ably at 80-lOO^C for 20-60 minutes. To increase the furfural 
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yield, other sugar-rich, primarily pcntosc-rich waste x>ro(luct£ 
■can be added to the oulphitc liquor "before licatinfj. .Examples 
jOf Buch waste products arc molasses, ground s;trav/ and bagai^ee 
puring heating, loosely bonded Gulphonic acid groups, are cpli 
off from the lignin and are given off as sulphur dioxidle. 

or 

•. Before being used as glue e« synthetic regin, the pH of 
the liquor can be raised to 1.0-4.0 to avoid a pH which is to(» 
lov/ in the finished product, and its dry content can be in- 
creased to 50-6QS2 by pvaporation. To further reinforce the 
cross-linking possibilities of the sulphite liquor glue, 
further chemicals, which can condense with the lignin, may be 
jadded* Examples of such chemicals are 5-15^ furfviral or 5-255^ 
of a solution of formaldehyde in phenol. 

In producing chipboard with the sulphite liquor glue 
thus produced, the chips are coated with liquor of 10-20^ dry 
weight, whereafter the chips are formed into sheets and presstfd 
into boards at 150-200°C, 1.5-2.5 MPa and a pressing time of 
8-15 s/mm (calculated on the final board thickness). 

The synthetic resin product based on sulphite waste 
liquor described here can be used, apart from glue for chip- 
board, plywood arid similar wood prodvicts, in forming composi- 
tions for producing formed goods by pressing and similar 
methods, usually used for producing setting plastic products. 

Instead of starting .v/ith sulphite v/aste liquor, other 
sugar-containing waste products can be used, such as molasses, 
whey, straw or thresher waste, which do not contain lignin or 
only contain minor amounts thereof, the sugar being converted 
to furfural and lignin added in the form of sulphate lignin o:* 
ligno-sulphonatc, for example, so that a suitable ratio is 
obtained, The mixture can then be used as glue, raw plastics 
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product or the like. ProccGQl.ng the Gugar^containing product 
for conversion bo rurfural can here be done in the same v/ay 
as described in conjunction with sulphite waste liquor* 

Conversion of the sugar content of the starting materi- 
al into furfural is preferably taken so far that substantialll 
all the included sugar is converted to furfural. A lov/er degree 
of conversion, e.g. in the order of magnitude of 25-15% of thfe 
amount of sugar, can be satisfactory in some cases, however. 

The invention is illustrated by the following working 
examples: 
Example 1 



15% sulphite liquor (Ca-base) was acidified v/ith H^SO. 

2 4 

to a pH of 0.3 and heated at 90°C for 30 minutes, most of the 
sugar being converted to furfural derivatives. Precipitated 
gypsum was filtered off and the filtered liquor was evaporate 
to a dry content of about 55%* The liquor pll was increased to 
1.0, whereafter chips were coated v/ith 10^ (dry glue on dry 
chips) of the evaporated liquor, formed into sheets and 
pressed at 180°C, 2 MPa for 5 minutes. 10 mm boards of accept 
able quality were obtained. 
Example 2 



30% sulphite liquor (Na-base) was acidified with HCl to 
pH 0,3 and heated to 80°C for 40 minutes, most of the sugar 
being converted to furfural derivatives. The liquor was cva^ 
porated to a dry content of about 52%* The pH of the liquor, 
was increased to 1.5 using NH^ and 5% furfural, calculated on 
the dry sulphite liquor, was added. Chips were coated with 10^ 
of this sulphite liquor glue, formed into sheets and pressed 
at 200°C, 2MPa for 4 minutes. 10 mm boards of good quality 
.vere obtained. 
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Example 3 

15?^ oulphite liquor (%-baso) v/as acidiriocl with sul- 
phuric acid to pH 0.4 and heabed at 00°C for ono hour, most 
of the sugar being converted to furfural derivatives* 'fho pH 
of the liquor v/as increased to 2.0 using Nll^, vyhereaftor it 
was ovaporatod to a dry content of 55^. 10^ of a phenol for- 
maldehyde solution (phenol/formaldehyde: 2/l) calculated on 
dry sulphite liquor was added, whereafter chips wore coated 
with the glue and pressed as in the previous examples. Boards 
of good quality were obtained. 
Example 4 

16^ sulphite liquor (Mg-base) was acidified with H^SO^ 
to a pH of 0.3 and heated in an autoclave at 120°0 for 50 
minutes, substantially all the sugar being converted to fur- 
fural derivatives. The pH of the liquor was increased to 1.2 
using llll^f whereafter it was evaporated to a dry content of 
50%* Veneers v/ere coated, with glue and pressed together at 
150^0, and 0«8 MPa for 5 mimites. Plywood of good quality v/as 
obtained* 
Example 3 

34^ sulphite liquor (Mg-base) was acidified with ^2^^4 
to a pH of 0.6 and heated in an autoclave at 160°C for 30 
minutes. The pH of the liquor was increased to 1.2 using KaOH 
and v/as thereafter evaporated to a dry content of 50%. 10% of 
a phenol-f ormaldehyde solution (phenol/formaldehyde: 2/1 ) 
calculated on dry r,ulphite liquor was added together with 
wheat flour as a "filler*^. Veneer was codded with glue and 
pressed together at 150°C, and 0.8 MPa for 5 minutes. Plyv/ood 
of good quality was obtained. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED. ARE DEFINED AS FOLLOWS: 

1. A method for producing an adhesive for wood products 
comprising the steps of: 

.(a) heating a vaste product containing sugar in a 
strongly acidic environment at a pH of from 0.1 to 2.0 to 
produce a reaction mixture containing- furfural derivativesi 
and 

(b) reacting said reaction mixture at a pH in the 
range of from 1.0 to 4.0 and at a solids content of from 
about 50 to 60% without separating furfural therefrom, with 
lignin to form an adhesive binder containing the condensation 
products of said lignin and said furfural derivatives. 

2. A method for producing an adhesive for wood products 
comprising the steps of: 

(a) heating a waste product containing sugar and 
lignin in a strongly acidic environment at a pH of from 0*1 
to 2.0 to produce a reaction mixture containing furfural 
derivatives, and 

(b) reacting the furfural derivatives and lignin 
in said reaction mixture at a pH. in the range of from 1.6 to 
4.0 and at a solids content of from about 50 to 60% to form 
an adhesive binder containing the condensation products of 
said lignin and said furfural derivatives. 

3. The method of claim 2 wherein said waste product 
comprises sulfite waste liquor. 

7 
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4. The method of claim- 1, 
product is concentrated to about 
said heating. 

5. The method of claim 1, 
products are added to said waste 
to increase the furfural yields, 

6. The method of claim 1, 
products are added to said waste 
to increase the furfural yields, 
material capable of condensation 
to said reaction mixture prior t^ 



2 or 3 wherein said waste 
15 to 30% solids prior to 

2 or 3 wherein pentqse-rich 
product prior to said heating 

2 or 3 wherein pentose-rich 
product prior to said heating 
and wherein a further 
with said lignin is added 
> said reacting. 
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